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MADE IN U. S. A. 



Quality in organic chemicals 
can, in general, be specified by 
melting points and boiling ranges. 

Our new price list, enumerating 
the most complete line of fine 
organic chemicals available in 
America, contains, wherever possi- 
ble, these and other specifications 
of purity. 

Protect yourself by specifying 
our constants of purity on all or- 
ders or lists for bids. 

Write today J or our new price list 

EASTMAN KODAK COMPANY 

Research Laboratory ROCHESTER, N. Y. 



National distribution of a month's sales 



MARINE BIOLOGICAL LABORATORY 

WOODS HOLE, MASS. 




INVESTIGATION-Enlire Year 

Facilities for research in Zoology, Embryology, Physiology, and Botany. 
Seventy-six private laboratories, $ioo each for not over three months. 
Thirty tables are available for beginners in research who desire to work 
under the direction of members of the staff. The fee for such a table is 
$50X10. 

INSTRUCTION— June 28 to August 8, 1922 

Courses in laboratory instruction with lectures are offered in Invertebrate Zoology, 
Protozoology, Embryology, Physiology and Morphology and Taxonomy of the Algae. 
Each course requires the full time of the student. Fee, $75. A lecture course on the 
Philosophical Aspects of Biology and Allied Sciences is also offered. 

SUPPLY DEPARTMENT— Open the Entire Year 

Animals and plants, preserved, living, and in embryonic stages. Preserved material of 
.all types of animals and of Algae, Fungi, Liverworts and Mosses furnished for class- 
work, or for the museum. Living material furnished in season as ordered. Microscopic 
slides in Zoology, Botany, Histology, Bacteriology. ' Catalogues of Zoological and Botan- 
ical material and Microscopic SHdes sent on application. State which is desired. For 
catalogues and all information regarding material, address 

GEORGE M. GRAY, Curator, Woods Hole, Mass. 

The annual announcement will be sent on application to The Director, Marine Biological 

Laboratory, Woods Hole, Mass. 



ANNALS OF BOTANY 

Edited by 

DUKINFIELD HENRY SCOTT, M.A., LL.D., D.Sc, F.R.S. 

Lately Honorary Keeper oj the Jodrell Laboratory, Royal Botanic Garden, Kew 

JOHN BRETLAND FARMER, D.Sc, M.A., F.R.S. 
Professor of Botany, Imperial College of Science and Technology, London 

FRANCIS WALL OLIVER, M.A., D.Sc, F.R.S. 
Quain Professor of Botany, University College, London 

and 

ROLAND THAXTER, M.A., Ph.D. 
Professor of Cryptogamic Botany in Harvard University, Cambridge, Mass., U.S.A. 

ASSISTED BY OTHER BOTANISTS 



CONTENTS, JANUARY 1922 

The Moisture Relations of Terrestrial Algae. I. Some General Observations and Experi- 
ments. By F. E. Fritsch. 

Anatomical Structure of the Roots of Barley. By Violet G. Jackson. 

Some Observations on Isoetes Drummondii A. Br. By T. G. B. Osborn. 

Observations in Malaya on Bud-rot of Coco-nuts. By A. Sharples and J. Lambourne. 
With Plates I-VII. 

On the Fossil Genus Sporocarpon. By R. C. Mclean. With Plates VIII-X. 

Some Experiments on Action of Wood on Photographic Plates. By Helen Stuart Wil- 
liamson. With Plate XI. 

Studies in the Physiology of Parasitism. VIII. On the Exosmosis of Nutrient Substances 
from the Host Tissue into the Infection Drop. By William Brown. 

The Flowering Curve of the Egyptian Cotton-plant. By James Arthur Prescott. 

Note: Abnormal Flowers in Eranthis. By W. B. Turrill. 



NOTICE TO SUBSCRIBERS 

Change of Price 

As from January, 1921 (Vol. XXXV, No. 137), the subscription price for four numbers 
is 40^. (foreign postage is. 6d. extra), or 455. for the volume bound in cloth. Cloth cases 
may be obtained, price 5s. 

The price of future single volumes (bound in cloth) will be 65^. net, and of single parts 
15s. net. The prices of existing volumes and parts are now net, and volumes will be supplied 
in cloth bindings when existing stocks (with morocco back) are exhausted. But subscribers 
who wish to continue the present binding are asked to communicate with Mr. Milford. 



HUMPHREY MILFORD, 

Oxford University Press 

Amen Corner, London, E. C. 4 



Professional Advancement Service 

The Professional Advancement Service seeks to aid men and women in 
botany and related subjects in securing such positions as they may desire, and 
to offer to heads of departments, or directors of laboratories, experiment sta- 
tions, or other institutions an opportunity of making known the vacancies they 
seek to fill. 

The method of the service consists jn publishing in the American Journal 
of Botany a brief notice stating the training and experience of the applicant 
or the requirements of the vacancy. Each person using the Service is desig- 
nated by number and his identity may be learned on application to the Business 
Manager of the American Journal of Botany. A list of eligibles and open posi- 
tions is kept, and inquiries are referred to the advertisers who are mentioned or 
seem best suited to the requirements stated. The Professional Advancement 
Service may thus have the opportunity to mention a man for a desirable posi- 
tion or a promotion a number of times during a period of several months. The 
charge for the service is $2.00 for each case for one year or less. The notice 
regarding qualifications offered or desired will be published at frequent inter- 
vals, but not more than ten times. 

Address: The Business Manager, American Journal of Botany, Brooklyn 
Botanic Garden, Brooklyn, N. Y. 

No. 40. Ph.D. (eastern university), June, 1921, broad training in zoology, 
physiology, chemistry, and bacteriology, besides botanical sciences (morphol- 
ogy, pathology, mycology, cytology, physiology). Teaching experience in east- 
ern universities, and in land-grant college. Recommendations of the best de- 
scription as to abilities in teaching and research. 

No. 41. Professor of Botany (Ph.D., 1909) with fourteen years teaching 
experience, nine in the present location, wishes a change of position. Special 
interest in Physiology and Pathology. Teaching with ample time for research, 
or full time research in fungous nutrition especially desired. 

No. 42. Western state university needs young man as assistant or instruc- 
tor; bachelor's degree required, with at least 20 hours botany and 10 hours 
chemistry. Applicant should speak English correctly and as a matter of habit. 
A modest knowledge of Latin is necessary. Initial salary $1,200 to $1,400 per 
annum. Work begins Jan. i, 1922, or later. The man appointed will be ex 
pected to do some graduate work in botany or zoology. 

No. 43. Botanist, possessing B.A. and M.A. degrees from a leading univer- 
sity, desires position in Eastern college, university, or collegiate institute. Is 
interested chiefly in Morphology, Systematic Botany, and Ecology. Has eleven 
years* experience in college teaching and has published several books and papers 
on botanical subjects. 

No. 44. Botanist, B.S. and M.S. from a university, desires college or uni- 
versity position in botany after June 10, 1922. Specially interested in ecology 
and taxonomy. Four years' teaching experience in college, including one year 
in a state university as acting assistant professor of botany. Member Botani- 
cal Society of America and Ecological Society of America. 

No. 45. Botanist, Ph.D., with thirteen years' experience in teaching and ad- 
ministrative activities, desires a change of position offering opportunity for both 
teaching and research, and financial betterment. Has taught morphology, den- 
drology, physiology, mycology and plant pathology; good technician; especially 
interested in dendrology and physiology, with several publications in these fields ; 
can handle large classes. 

No. 46. A graduate of eight years' standing of large southern agricultural 
college, four-year course, and eight months of graduate work in middle west- 
ern agricultural college, interrupted by the war, seeks position as instructor or 
assistant in botany. Especially interested in plant physiology and plant pa- 
thology. Any location acceptable, but southern one preferred. Since the war 
has been managing a farm. 

No. 47. Graduate, University of Amsterdam and Agricultural College. 
Broad training and experience in plant breeding, plant physiology, genetics, eco- 
nomic and general botany. Eastern and western American teaching experience 
as Professor. Studied several years extensively in various institutions in Eng- 
land, France, Germany, Holland, Sweden, Norway, Denmark, Switzerland, Bel- 
gium and Italy. Formerly Scientific Director of private Plant Breeding Station 
High class recommendations. Desires position in University or private enter- 
prise. 



BROOKLYN BOTANIC GARDEN 

MEMOIRS 

VOLUME I — DEDICATION PAPERS 

CONTAINING 33 CONTRIBBJTIONS ; PAGES 1-521 ; PLATES 1-28; 
TEXT FIGURES 41 

TABLE OF CONTENTS WILL BE MAILED ON REQUEST 

The papers contained in this volume were presented April 20-21, 191 7, either 
in person or by title, at the Scientific Program, which formed part of the Dedication 
Exercises on the occasion of the completion of the Laboratory Building and Plant 
Houses of the Brooklyn Botanic Garden. 

PUBLISHED JULY 6, 1918 

Price, $3.50 plus postage. Weight, 4 lbs. Remittance should accompany all orders. 

Not offered in exchange 

ADDRESS : 

THE SECRETARY, BROOKLYN BOTANIC GARDEN 
978 WASHINGTON AVE. BROOKLYN, N. Y. 



Clarke Memoir Paper 

A Permanent Record Paper with Half Tone 
and Color Printing Qualities 



CLARKE & COMPANY 

71 J Branswicfc Building: 225 Fifth Avenae 

NEW YORK 



Always mention the JOURNAL OF BOTANY when answering our advertisements. 



THE New Era Printing Company 

LANCASTER, PA. 

Is prepared to execute in first-class and satisfactory 
manner all kinds of Printing, Electrotyping and 
Binding. Particular attention given to the work of 
Schools, Colleges, Universities and Public Institutions 

Books, Periodicals 

Technical and Scientific Publications 
Monographs, Theses, Catalogues 
Announcements, Reports, etc. 

All Kinds of Commercial Work 

Publishers will find our product ranking with the best 
in workmanship and material, at satisfactory prices. 
Correspondence solicited. Estimates furnished. 

The New Era Printing Company 



i\\Tio\AL Photo-Engraving Co. 

4.6-48 New Chambers Street 
\. new york city 

Teleplione; BEEKMAN 3179 

PRODUCERS OF HIGH-CLASS ENGRAVINGS 
[ HALF-TONES, LINE PLATES, COLOR WORK, Etc. 

Plate-makers to 

AMERICAN 
i; JOURNAL OF BOTANY 



Always mention the JOURNAL OF BOTANY when answering our advertisements. 



Plant Physiology 

PALLADIN-LIVINGSTON 

Authorized English Edition Based on the German Translation of 6th Russian Edition 
and on 7th Russian Edition. 173 Illustrations. 8vo. xxv + 320 pp. Cloth, $3.50. 

By V. I. Palladin, Professor in the University 0} Petrograi. Edited by Burton 
Edward Livingston, Ph.D., Professor of Plant Physiology and Director of 
Laboratory of Plant Physiology, Johns Hopkins University. 

Nature (London) says: "The author views the plant from the physico-chemical point 
of view, and keeps well to the front the dynamical aspects of the chemical processes occur- 
ring. . . . The editor has provided footnotes — ^the authorship of which is clearly indicated 
— these additions very greatly increase the value of the book, and many of them, as readers 
of Prof. Livingston's papers rnight expect, are models of what critical notes should be ... . 
Treatment of respiration, fermentation, subjects to which valuable contributions have been 
made by Palladin and his pupils, is particularly good. . . . Readers will be particularly glad 
to have an account of Palladin's work on respiration of dead plants and of his chromogen 
theory of respiration." 

P. BLAKISTON'S SON & CO. 

PHILADELPHIA 



WHELDON & WESLEY, Ltd. 

THE SCIENTIFIC AND NATURAL HISTORY BOOKSELLERS, 

Have in stock nearly all requirements in books, pamphlets, and periodicals relating to Chem- 
istry, Agriculture, Gardening, Forestry, Botany (Systematic, Economic, and Geographical), 
Zoology, (including Ornithology, of which the stock is probably the largest in the world, 
Systematic and Economic Entomology, works on Mammalia, Reptilia, Fish and Fisheries, 
MoUusca, Invertebrata, etc.), Microscopy, Geology, Palaeontology, Mineralogy, Mining, 
Metallurgy, etc., both new and second-hand. 

Catalogues of any subject, price 2d. each. Any book quoted on application, and those 
not in stock sought for without charge. 

We beg to draw attention to the fact that we hold the largest stock in. the country of 

JOURNALS AND TRANSACTIONS OF SCIENTIFIC SOCIETIES, 

Including Transactions and Proceedings, etc., of the Royal Society, Linnean Society and 
Zoological Society of London, Journals of the Chemical, Chemical Industry, Geological, 
Geographical, Royal Microscopical, Royal Agricultural, Horticultural,.Astronomical, Physical, 
and other Societies, Proceedings of numerous local Natural Historyi Societies, also Nature, 
Ibis, Zoologist, Curtis's Botanical Magazine, Journal of Botany, and numerous other Period- 
icals, British and Foreign. 

Sets, runs, odd vols., and numbers quoted for oh application. 

Subscriptions taken for all Scientific and other Journals, which will be posted regularly 
on issue. 

Libraries and parcels of Natural History and Scientific Books purchased. 

38, GREAT QUEEN STREET, KINGSWAY, LONDON, W.C. 2. 
Telephone: .GERRARD 1412, 
AND 28, ESSEX STREET, STRAND, W.C. 2. 
(Telephone: CITY 2322). 
BOOKBINDING UNDERTAKEN BY EXPERIENCED WORKMEN. 

Always mention the JOURNAL OF BOTANY when answering our advertisemenM. 



BOTANICAL SOCIETY OF AMERICA 

Reorganized 1906, uniting the Botanical Society of America (1893), the Society 
for Plant Morphology and Physiology (1896), and the American Mycological 
Society (1903). 

OFFICERS FOR 1922 

President: Henry C. Cowles 

University of Chicago 

Vice-President: Margaret C. I^erguson 
Wellesley College 

Secretary: I. F. Lewis 

University of Virginia, University, Fa. 

Treasurer: Irving W. Bailey 

Bussey Institution, Harvard University 

Councilors : 

N. L. Brixton 

New York Botanical Garden 

J. C. Arthur 

Purdue University 

C. E. Allen 

University of Wisconsin 

Any one actively mterested in botanical work is eligible for membership 
Candidates for membership must be recommended by three members, not 
members of the Council, on blanks to be obtained from the Secretary. 

The annual dues are $5.00, including one subscription to the American 
Journal of Botany. Candidates proposed for membership, and approved 
by the Council, may receive one copy of the Journal at $4.00 per year 
pending their election at the winter meeting of the Society. 
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The Little Things 

That Count Big 

In Owning Your Own 

Greenhouse 





Ever gone into a hat store, know- 
ing exactly the kind and shaped 
hat you want; and then have some 
smart Alec of a salesman try to 
sell you the kind HE likes? 

Makes a fellow madder than a 
wet hen, doesn't it? 

Suppose, however, that same 
salesman had told you something 
about some of his hats that meant 



better service to you — more satis- 
faction for your money — you then 
sort of feel towards that salesman 
as you would an old friend. 

Salesman number two is our sort 
when it comes to selling a green- 
house. 

We do sell greenhouses, but we 
first sell satisfaction. 

Catalog for the asking. 
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